Glomerular pyrimidine metabolism in experimental diabetic nephropathy.
Glomerular uracil nucleotide metabolism was studied in vivo in control and diabetic rats 48 h after the injection of streptozotocin. The animals were infused for 2 h with 3H-orotate and the fraction of infused dpm incorporated into glomerular uracil nucleotides and RNA/mg of glomerular DNA was calculated. Diabetic glomeruli showed an increase in RNA/DNA compared to controls (p less than 0.05) and a greater incorporation of 3H-orotate into uracil nucleotides and RNA. These changes were reversed by insulin therapy. In separate experiments the renal cortical uracil nucleotide pool was expanded by feeding chow supplemented with 0.5% orotate to rats for 6 months. Normal animals fed orotate developed significant glomerular basement membrane thickening (p less than 0.01) when compared to age-matched controls, which was morphologically indistinguishable from that of diabetics. Orotate feeding also produced further basement membrane thickening in diabetic rats. These results suggest that early diabetes is characterized by an increase in glomerular uracil nucleotides, and that chronic expansion of the uracil nucleotide pool is associated with glomerular basement membrane thickening.